Oxidation of branched-chain amino acids in skeletal muscle and liver of rat. Effects of octanoate and energy state.
The effect of octanoate on the oxidative decarboxylation of 14C-labeled amino acids has been studied in perfused hindquarter and liver of rat. Regulation of the branched-chain alpha-keto acid dehydrogenase has been further studied with alpha-[14C-1]ketoisovalerate in isolated rat muscle and liver mitochondria. (1) Octanoate has a stimulatory effect on the oxidation of branched-chain amino acids in perfused hindquarter. The oxidative decarboxylation of other amino acids are inhibited. Octanoate inhibits the oxidative decarboxylation of all amino acids in perfused liver. (2) The oxidation of valine is stimulated by octanoate and hexanoate also in isolated muscle mitochondria. The stimulatory effect is probably related to activation of the fatty acids since acyl-carnitines inhibit the oxidation. (3) The oxidation of alpha-ketoisovalerate in mitochondria is inhibited by competing substrates (pyruvate, alpha-ketoglutarate and succinate). This inhibition is counteracted by octanoate and ADP. (4) Low concentrations (1-5 microM) of 2,4-dinitrophenol (DNP) activates whereas higher concentrations inactivates the branched-chain alpha-keto acid dehydrogenase in intact but not in solubilized muscle mitochondria. The inactivation is counteracted by ATP, but is increased by octanoate. (5) The observations seem to suggest that the activation (like the inactivation) of branched-chain alpha-keto acid dehydrogenase in skeletal muscle is dependent on the mitochondrial energy state which therefore may regulate both activation and inactivation of the dehydrogenase.